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Abstract 
According to the test and statistical data of Yellow River basin, the environment system is classified in 
the climate resources subsystem, the water resources subsystem, the land resources subsystem and the 
social economy subsystem based on the present situation and characters of the basin. In order to evaluate 
ecological environment quality of Yellow River basin in the year of 2000 and 2004, the index system of 
the ecological quality evaluation is established and the appropriate evaluation unit and factors are selected. 
The weight value of every evaluation index is determined by the analytic hierarchy process and the 
ecological quality is evaluated by comprehensive index method. The evaluation results show that during 
2000 to 2004, the ecological environment index rose the fastest in Inner Mongolia, and the slowest in 
Shanxi. On the whole, the ecological environment index in every province of the Yellow River basin 
appeared rising. In this basin, the quality of the ecological environment got improved. 
 
© 2011 Published by Elsevier Ltd.  
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1. Introduction 
The Yellow River ranges from the east to the west of China, and the basin area is about 795,000 km2 
with the length of 1900 km and the width of 1100 km [1]. In recent years, with the rapid development of 
social economy in the river basin, the quality of the ecological environment has made huge changes and 
the ecosystem has become degenerated. Together with the downtrend of ecological function and the 
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changes of the natural environment, the ecological environmental quality of the Yellow River basin will 
have to face more serious challenges. 
2.  Research Method of Ecological Environmental Quality Evaluation of the Yellow River Basin 
The purpose of ecological environmental quality evaluation of the Yellow River Basin is finding out 
the present situation of the ecological environmental quality, distinguishing the internal relationship of the 
ecosystem in the whole basin and grasping the developing trends, which can provide theoretical basis for 
the scientific decision, such as the ecological environment protection, the economic development and the 
ecological construction planning [2]. 
2.1. Establishment of Ecologically Environmental quality Evaluation Index System 
Making clear the evaluation objects and range and establishing the evaluation index system are the 
basis for the ecological environmental quality evaluation. Based on the ecological environment theory, we 
regard the administrative area as an evaluation unit and see the natural resources environment and the 
social economic environment as one ecological environment system. According to the present situation 
and characters of the Yellow River basin, the environment system is classified in the climate resources 
subsystem, the water resources subsystem, the land resources subsystem and the social economy 
subsystem , and the index system of the ecological quality evaluation is established and the appropriate 
evaluation unit and factors are selected [3]. In accordance with these existing main environmental 
problems of the Yellow River basin, four subsystems are represented with B1, B2, B3 and B4, and the 
appropriate evaluation factors selected for every subsystem which are represented with C1—C10 . Table 
1 shows the evaluation index system. 
Tab.1 Evaluation index system of ecological environmental quality 
Subsystem Factors Evaluation indexes 
Climate 
resources(B1) 
Meteorology(C1) 
Average of rainfall 
 Average of sunshine hours 
Average temperature 
Average relative humidity 
Disaster(C2) 
Flood index  
Drought index  
Water resources(B2) 
Hydrology(C3) 
Annual runoff of main stream of the yellow river  
Per-capita water resource  
Water quality(C4) 
Water quality classification of the main Water Source  
Water quality out of province  
Pollution(C5) 
Standard-reaching rate of industry water  
Degree of using fertilizer  
River sediments(C6) Annual sediment runoff 
Land resources(B3) 
Land use(C7) 
Per capita cultivated land 
Per capita forestry output value 
Per capita animal husbandry output value 
Land control(C8) Rate of soil erosion governance  
Social economy(B4) 
Economy(C9) Per capita GDP 
Population(C10) 
Natural growth rate of population 
Population density  
2.2. Establishment of Evaluation Units 
The aim of this evaluation is to serve for the environmental management, so we evaluate on the 
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ecological environment quality with the face shape vector unit. There are Qinghai, Gansu, Ningxia, Inner 
Mongolia, Shanxi, Shaanxi, Henan and Shandong in the Yellow River basin, so they are selected as the 
face shape vector units. 
2.3. Determination of Weight and Evaluation Method 
2.3.1. Evaluation Method 
There are many methods of ecological environmental quality evaluation, such as comprehensive index 
method, clustering analysis and landscape ecology. After determining the Weight of each factor and 
subfactor, we make evaluation on the ecological environment quality with the comprehensive index 
method [4]. 
There are environment quality index (Ij) and comprehensive index (IE) formulas. 
Ij=∑Wi×Ii       （i=1─n）                                                                                                            （1） 
In the formulas:  
Ij —the environment quality index of the evaluation factor; 
Wi—the weight of the subfactor; Ii—the normalized value of evaluation index of the subfactor; n—the 
number of evaluation factors 
 IE = ∑Wj×Ij （j=1-m）                                                                                                                （2） 
Where: IE—the environment quality comprehensive index of the evaluation unit; Wi—the weight of 
the factor; Ii—the environment quality index of the subfactor; m—the number of evaluation factors  
The analytic hierarchy process can be used to carry out the quantitative analysis of the non-quantitative 
things and the objective description of subjective judgment of the people. On the other hand, it regards 
research objects as one system and expresses all the complex factors in the form of hierarchy structure 
from the interrelationship of the system. The ecological environment is a complex system with many 
levels and factors, so we make evaluation on it with the analytic hierarchy process [5].  
2.3.2. Determination of the Evaluation Index and Weight  
According to the principle and step of the analytic hierarchy process, we compare all the environment 
indexes and establish judgment matrix in order to obtain the biggest characteristic root and corresponding 
characteristic vector. At last, the comprehensive weight values of the ecological environment quality are 
got of the Yellow River basin. 
3.  Analysis of the Environmental Quality Evaluation 
Tab.2. Grading Standard of the Evaluating Results of the Environment Quality 
Evaluation grade Comprehensive index Degree of the environment quality 
Ⅰ ≥0.65 Excellent Ⅰ 
II 
0.65-0.60 
Good 
II1 
0.60-0.55 II2 
III 
0.55-0.50 
Medium 
III1 
0.50-0.45 III2 
IV 0.45-0.40 Poor IV1 0.40-0.35 IV2 
V ＜0.35 Bad V 
According to the evaluation system of the environmental quality, the ecological environment quality of 
Yellow River basin in the year of 2000 and 2004 is evaluated by comprehensive index method. To 
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compare the evaluating results in every province, it is classified as five grades which are excellent, good, 
medium, poor and bad. For easy to compare, we divide II, III and IV into II1,II2,III1,III2,IV1 and IV2 
which respectively represent the better and the worse in the same grade.  
3.1. Analysis of the Evaluating Results of the Environment Quality in 2000 
In Tab.3, The evaluating results show: there was no I in the evaluation grades in the Yellow River 
basin in 2000, the evaluation comprehensive index ranged from 0.26 to 0.47 and the environment quality 
stayed medium or bad. That the III accounted for 12.5%, the IV accounted for 50% and V for 37.5% 
shows that the environment quality of every province in this basin was poor. The environment quality of 
Inner Mongolia, where water resource was relatively adequate, water quality stayed medium in the whole 
basin and the value of per capita husbandry and forestry was higher was better than others in this basin. 
The evaluation comprehensive index was lower in Henan where the climate resources subsystem was 
poor, because the flood and drought disasters occurred and the afflicted proportion was relatively bigger. 
Tab.3 Evaluating Results of the Environment Quality in 2000 
Province 
Climate 
resources 
subsystem 
Water 
resources 
subsystem 
Land 
resources 
subsystem 
Social economy 
subsystem 
Environment 
index 
Degree of 
the 
environme
nt quality 
Qinghai 0.07 0.27 0.03 0.07 0.45 IV1 
Gansu 0.07 0.19 0.04 0.08 0.38 IV2 
Ningxia 0.07 0.22 0.08 0.07 0.44 IV1 
Inner 
Mongolia 0.06 0.15 0.15 0.10 0.47 III2 
Shanxi 0.07 0.09 0.09 0.08 0.33 V 
Shaanxi 0.07 0.05 0.07 0.09 0.28 V 
Henan 0.02 0.09 0.08 0.07 0.26 V 
Shandong 0.07 0.14 0.08 0.07 0.35 IV2 
3.2. Analysis of the Evaluating Results of the Environment Quality in 2004 
Tab.4 Evaluating results of the environment quality in 2004 
Province 
Climate 
resources 
subsystem 
Water resources 
subsystem 
Land resources 
subsystem 
Social 
economy 
subsystem 
Environment 
index 
Degree 
of the 
environ
ment 
quality 
Qinghai 0.07 0.27 0.07 0.10 0.52 III1 
Gansu 0.07 0.24 0.08 0.10 0.48 III2 
Ningxia 0.07 0.24 0.15 0.09 0.54 III1 
Inner Mongolia 0.06 0.16 0.31 0.14 0.67 Ⅰ 
Shanxi 0.07 0.12 0.09 0.12 0.40 IV2 
Shaanxi 0.07 0.05 0.09 0.11 0.32 V 
Henan 0.06 0.11 0.14 0.10 0.41 IV1 
Shandong 0.04 0.19 0.14 0.11 0.48 III2 
In Tab.4, it is the evaluation results of the environment quality of the Yellow River basin in 2004, from 
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which we can see: the grade of the environment quality is from I to V. That the I, the III, the IV and V 
accounting  for12.5%,50%,25% and 12.5％ respectively , shows that the environment quality of every 
province in this basin stays medium or poor. It appears better in Inner Mongolia with the evaluation index 
of 0.67, the worst in Shaanxi with the index of 0.32. The poor resources and quality of water and the 
problems of water pollution lead the situation of water environment in Shaanxi to be the most severe one 
in the Yellow River basin. 
4.  Conclusion   
From Analysis on the trend of environment quality we know that: 
(1) The increasing speed of the environment quality index in Inner Mongolia, where the value of per 
capita husbandry and forestry,the rate of soil erosion governance and per capita GDP had risen a lot,  was 
the fastest from 2000 to 2004. 
 (2) In Shaanxi province, the environment quality index rose most slowly. It shows that the ability of 
the environmental protection and coordination was becoming poor with the development of economy in 
Shaanxi. 
(3) On the whole, in every province of the Yellow River basin, the environment quality got improved 
and the index rose at a speed of 0.026/a, by which the environment quality will reach the I In the year of 
2016. 
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